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(54 ) PRODUCTION OF SILICON NITRIDE POROUS BODY 
(57)Abstract: 

PURPOSE: To produce a silicon nitride porous body which has high gas permeability and mechanical 
strength and is suitable for a solid target by mixing silicon powder of a specific grain size and silicon 
nitride of a specific grain size distribution at a specific ratio and molding the mixture, then subjecting 
the molding to a nitriding treatment. 

CONSTITUTION: I0W75wt.% silicon powder of <40)un average grain size and the balance silicon 
nitride of 44W149\xm average grain size are mixed. After this mixture is molded, the mixture is 
subjected to the nitriding treatment. The silicon powder of<40\xm average grain size is otherwise 
molded and the molding is subjected to reaction sintering in a nitrogen atmosphere. The reaction ratio 
of the silicon powder is adjusted to 5W50%. The silicon nitride porous body which has the good gas 
permeability and the excellent mechanical strength and is suitable for a solid target for cyclotrons is 
thereby obtd. 
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[Page 421, left column, lines 4-9] 
2. CLAIMS 

1) A method for producing silicon nitride porous body characterized by: 
mixing 10 wt to 75 wt% silicon powder having average grain size of 40 |im or 

less and the balance having average grain size of 44 jam to 149 pm as silicon nitride 

powder; 

molding the mixture; and 

thereafter, subjecting the mixture to a nitriding treatment. 

[Page 422, upper right column, line 12 to lower left column, line 12] 
First Test 

Since it was considered that molding pressure greatly affects permeability, a 
test for this was conducted. External weight 10% of 10% PVA (Polyvinyl Alcohol) 
aqueous solution was added to silicon powder having average grain size of 30 urn, these 
were mixed in a mortar, and the mixture was press molded to be in a disc shape of 30 
mm(diameter) x 5 mm(height), thereby forming sample for a target of proton radiation. 
In this test, so as to study effect by molding pressure, samples having various molding 
pressures ranging from 100 kg/cm 2 to 1000 kg/cm 2 were prepared. When molding 
pressure was 100 kg/cm 2 or less, strength of the sample was weak and it was hard to 
deal with the sample. These samples were adequately nitrided in a nitriding furnace, 
silicon in the samples was almost completely changed into silicon nitride, and then 
silicon nitride was shaped to be 24 mm(diameter) x 3 mm(height). Test on 
permeability was conducted, and thus the result shown in Fig. 1 was obtained. 
According to the result, it is difficult to maintain a target airflow quantity 150 ml/min by 
molding pressure. However, the test determined that the molding pressure at the 
sample preparation was appropriately 100 kg/cm 2 to 400 kg/cm 2 in terms of dealing or 
permeability. The following tests were conducted with the molding pressure setting at 
200 kg/cm 2 . 
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